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It has been demonstrated that magnetic resonance imaging
(MRI) is a valuable tool in improving the diagnosis of
clinically significant prostate cancer (PCa) [1]. MRI-targeted
biopsy (TB) improves PCa diagnosis by increasing the
detection of significant PCa and decreasing the detection of
insignificant PCa [2]. Localised PCa is a heterogeneous entity
with different prognoses. The goal is to differentiate
patients with poor prognosis from those with good
prognosis to reinforce therapy in aggressive cases and to
avoid unnecessary treatments in favourable ones. Efforts
are being made to update the current predictive tools by
incorporating MRI data and TB pathology findings [3].

The classification proposed by d’Amico et al [4] based on
digital rectal examination (DRE), Gleason score and
prostate-specific antigen (PSA) stratifies men into low-,
intermediate-, and high-risk groups. However, intermedi-
ate-risk cases are a heterogeneous group, leading to
subclassification between favourable and unfavourable
cases. This validated intermediate risk classification (IRC)
was introduced by Zumsteg et al [5] and is described in the
National Comprehensive Cancer Network guidelines, with
unfavourable disease defined as patients who have at least
one of the following criteria: two or more intermediate risk
factors, grade group (GG) �3, or more than half of biopsy
cores showing cancer. Nevertheless, MRI and TB features are
not taken into account, which could lead to inaccurate
assessment for patients with positive MRI findings.

Roumiguie et al [6] recently used MRI criteria and TB data
to improve this IRC. The favourable group was defined as men
with the absence of extracapsular extension (ECE) on MRI and
GG < 3 on TB; all other cases (any ECE on MRI and/or GG � 3
on TB) were classified as unfavourable intermediate-risk
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disease. This new IRC significantly improved the prediction of
final pathologyand could reduce the risk of overtreatment for
misclassified unfavourable intermediate-risk cases. The aim
of our study was to validate the accuracy of this new IRC with
early oncologic outcomes and biochemical recurrence (BCR)
after RP.

We selected from our prospective database consecutive
patients between January 2014 and July 2019 with inter-
mediate-risk PCa who had positive prebiopsy mpMRI
findings (Prostate Imaging-Reporting and Data System
score �3) followed by systematic biopsy (SB) in combina-
tion with TB. SBs were performed randomly, and the
number of targeted cores taken for each suspicious lesion
on mpMRI was chosen at the physician’s discretion, with a
median of four TBs per lesion. Overall, 454 patients with
intermediate-risk PCa were included who had one or more
intermediate risk factors (PSA 10–20 ng/ml, GG 2–3, stage
T2b/T2c on DRE) and no high risk factor (GG 4–5, PSA > 2 ng/
mL, or stage � T3 on DRE). Biochemical follow-up was
standardised with a PSA test at 6 wk, 3 mo, 6 mo, and then
every 6 mo after surgery. No patient received any
neoadjuvant or adjuvant treatment without BCR.

BCR was defined as any confirmed PSA value >0.2 ng/mL.
The median follow-up was 31.5 mo. Overall, 7.9% of patients
experienced BCR. The patient characteristics and pathology
results are presented in Supplementary Table 1. The mean
patient age was 64.7 yr. Mean PSA was 8.4 ng/mL (median 8)
and mean PSA density was 0.19 ng/mL/g (median 0.18). ECE
on MRI was reported for 11.7% of the patients and GG � 3 on
TB for 22.4%. ECE on MRI was confirmed on radical
prostatectomy for 61.1%. Baseline characteristics and
pathology outcomes for the favourable and unfavourable
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Table 1 – Baseline characteristics and pathology outcomes for the favourable and unfavourable subgroups according to the standard IRC and
new IRC.

Standard IRC New IRC

Favourable Unfavourable p value Favourable Unfavourable p value

Patients (%) 35.9 64.1 70.3 29.7
Clinical stage (%)
T1b
T1c
T2

0.6
93.2
6.2

0.7
51.9
47.4

<0.001 0.6
68.5
30.9

0.8
62.4
36.8

0.46

PI-RADS score (%)
PIRADS 3
PIRADS 4
PIRADS 5

36.2
47.9
16.0

14.1
52.6
33.3

<0.001 28.5
52.0
19.4

6.7
48.1
45.2

<0.001

3-T MRI (%) 4.9 15.5 0.001 0.0 34.1 <0.001
Biopsy GG for TB + SB (%)
1
2
3

34.4
65.6
0.0

3.1
58.1
38.8

<0.001 20.4
75.5
4.1

0.0
25.9
74.1

<0.001

Biopsy GG on TB (%)
0
1
2
3
4

19.0
25.8
54.6
0.6
0.0

8.9
7.6
48.8
34.0
0.7

<0.001 17.9
20.1
62.1
0.0
0.0

0.0
0.0
24.4
74.1
1.5

<0.001

Biopsy GG on SB (%)
0
1
2
3
4

17.8
45.4
36.8
0.0
0.0

10.3
21.6
51.5
16.2
0.3

<0.001 13.8
34.8
47.6
3.4
0.3

11.1
19.3
43.0
26.7
0.0

<0.001

pT stage (%)
pT2
pT3a
pT3b–4

62.6
29.4
8.0

45.4
39.9
14.8

0.001 58.3
32.9
8.8

35.6
43.7
20.7

<0.001

pN stage (%)
pN0
pN1
pNx

71.2
1.2
27.6

84.9
6.2
8.9

<0.001 77.7
1.6
20.7

85.2
11.1
3.7

0.001

GG on RP (%)
1
2
3
4
5

6.7
71.2
20.2
1.2
0.6

2.7
52.2
41.6
1.0
2.4

<0.001 5.3
69.0
23.5
0.9
1.3

1.5
35.6
58.5
1.5
3.0

<0.001

Positive margin (%) 19.0 18.2 0.9 16.9 22.2 0.18
Biochemical recurrence (%) 4.9 9.8 0.102 5.7 13.7 0.007

GG = grade group; IRC = intermediate risk classification; MRI = magnetic resonance imaging; PI-RADS = Prostate Imaging-Reporting and Data System; RP = radical
prostatectomy; SB = systematic biopsy; TB = targeted biopsy.
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subgroups according to the standard IRC and new IRC are
presented in Table 1. The standard IRC classed 35.9% of
patients in the favourable group and 64.1% in the
unfavourable group, whereas the corresponding propor-
tions according to the new IRC were 70.1% and 29.1%. Some
48.8% of patients in the unfavourable group according to the
standard IRC were misclassified and had favourable
intermediate-risk disease (without ECE or lymph node
invasion and with GG � 2), whereas only 32.6% were
misclassified according to the new IRC.

Using the new IRC, 5.7% of men in the favourable
subgroup and 13.7% in the unfavourable subgroup had BCR,
while the corresponding rates using the standard IRC were
4.9% and 9.7%.

Survival curves assessed using the Kaplan-Meier method
and the log-rank test showed a significant difference
(p = 0.004) between the favourable and unfavourable
groups according to the new IRC (Fig. 1). The area under
the receiver operating characteristic curve was 0.613 for the
new IRC versus 0.575 for the standard IRC (Supplementary
Fig. 1). Importantly, the new IRC reclassified half of
unfavourable cases in the standard IRC as favourable
intermediate-risk disease, and these reclassified patients
could avoid unnecessary aggressive treatment.

mpMRI with TB improves the accuracy of models based
on clinical data in predicting adverse pathology and
should be incorporated into routine practice and novel
models [7,8]. Our study revealed that a predictive model
that includes ECE on MRI and TB improved BCR
prediction, in addition to final pathology prediction, in
comparison to the standard IRC. In this population of
patients, BCR has been linked to more advanced disease



Fig. 1 – Kaplan-Meier estimate of biochemical recurrence (BCR)-free survival in favourable and unfavourable subgroups according to (A) the standard
(log rank p = 0.049) and (B) the new (log rank p = 0.004) intermediate risk classification.
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and higher rates of metastasis and prostate cancer–
specific mortality [9].

Our study confirms that standard IRC is not optimal and
that new tools such as mpMRI and TB should be used to
improve the evaluation of intermediate-risk PCa. The new
IRC could be improved but remains an easy-to-use model
and allows for reclassification of 56% of unfavourable cases
misclassified in the standard IRC (Supplementary Table 2).
This represents a clinically relevant improvement, especial-
ly in reducing overtreatment. The rate of BCR in intermedi-
ate-risk PCa remains low at only 7.9% in our study, so a larger
prospective study is needed to confirm our findings.

In the heterogeneous population of men with MRI-
positive intermediate-risk PCa, the addition of MRI and TB
features to the IRC significantly improved the prediction of
final pathology and of early oncologic outcomes after
RP. The use of this new IRC can optimise treatment
decision-making by providing more accurate discrimina-
tion of favourable and unfavourable risk groups. This could
result in a decrease in overtreatment (neoadjuvant
therapy or long-term androgen deprivation associated
with radiation).
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